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mmmcrMM] 

i; -5 X y° V f - — ^ Sr v> . -e SO T 'J & -y - >-'M A J RfP9 
[ If *II 2 ] m^WMl^gB^fl-^ t i: O 

[11*113 ] **-a^*E4fcia«8Ktf>*s 3# 

[11*114 ] 7v**—¥<7)jfflam&&wm& j §-x.z>m 

[fflf*3H5 ] ry ^^-^«£Ei^{i«SE<^^ 
fc ±tf/*fcfcWlffli6^-§«SW>*:& § - £ 

* z t &mt-*&wtim i - 5 <m Y**hj&>iBK0>* 

[f&B^Pffl&IMBJ?] 
[0001] 

i¥&n<Dmrz&mmi *muz. *^«*. 777 

[0002] 

a 3 ft/c je?l t nffi* 1 «±a § tvfzmfr t tmmiz mt 
titz^mmmnxmm^h z b tc ± 0 ib£*& t>*> 

C. W. Tang J; 7^3 fife (Appl. Phys. L 

ett. 51 (12) 21, pp.913, 1987) . 

[0003] H5l*S«KIMftMa^f«ft^flBa* 
I^r^xstttL^ (JI^TX^nftj) fc«Sfc&* 

mmi^<^immmt^mstmm^m^t z b 



[ 0 0 0 5 ] H4{±. *MKif%30t?*5MfflLfc«3R 
4. mxnl«f«*f 10 (EL) ^n*(75ft 

^•sti 1 tm^Ttsfm 2.<vm5sst&js)zsm&ixx 
us. «*h&i 1 t^sisi 2«. zti?mmmx-t 
7fi3 (dsw) fiiwaat^'f (ssw) 
LTsastsi 5. aw txcejui 6fcsv^s^m 

[0006] ;o «t 3 zm^mrnx'te. mmmmiz x 

>0&$£ttm^$:mWcors?-yi i z%ftZlkZ> Zb&X'Z 

tzbUi, H4fcfcV^T»M5*mi,j (l^i^ 
m, l^jgn) tr^S-^S^^i:, ^S^SSWiCD 

xmrnm. (wwtavs) izmm-tz>« zcr>b%. ds 

Wj *>fe«Kf: IBM t Tfi#*S* ATl-T 4 . fi#«SE 
*TftfcS»fC?l3lS^-4 . 3H?l.fc«ISLJifcft4«R<?5 

xmrnm^-tt z b vx-z* 6 „ ^.^m^womt> 
s^^fsy/ii 7v—2±v—\-b m^mw$^m.cr> 
m%bxmfe$ti&„ 

[0007] nmifflmm^mmz&wmmmite. 
m^z-^tm^m^±^-&. ttzim^-^tm 

m%$m S *4 Z b fc i Ttf W ^ < -3*»0fl5rffijW# 
^^fLt^S 0 ^VI^Xflg^M^ (PWM) "CIS, 06 

tcTn-r i 3 fciBif*afi?tfcJ!ifie<wwBiai^>a ft 

!.^£oT|Sg!WM»£fci3ro t^T"ftS 0 — ^° 
/^*WBaB (PAM) Tlis H7t^-f-j; dCCT^SJffl 

Wfc^-i ^ «sft«A^ $ t ± o x vsmmzts z%o, 
7 —)V y izftWLtwyy j —)V Ycom&'&fo-ttiz 

[0008] mspiswsy^^ffitii;, as. 
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[0009] Jfitt«EJb&»/jNS v^HBW**BK»lft3l36 
*ffi*6 < B3R» *m*W I. tconT Sifi^S^ISK 

[ooio] $&mMM*M ^jtrnzmmteT^ i>^m 

t LXIZ. #I¥9- 2 3 2 0 7 4#&«T*$*t4W 

[ 0 0 1 1 ] 1 1-4 50 7 1 #2MRT5S 

»0>j£S#l»&bT-5EJtlIIBL («tt) * 

fftfr*"* 95 1 aKMriK£ttSE LTJ*»S*£ 7 VJ-r- 

[0012] 

^^-hhc* * t * . v?ia^*^?t*50 i ^+ 

[0013] *mn±frfr&mm*m&L. wmnmm 
*skw=*svvc, mmiz^t^w- 

So 

[0014] 

y * ft v \ * cor y - v - 'J mm m k jee t t * ; 

[00 15] 

aco— Mzmnz^-f. H4 tisi«(cmxnii(7)^riim 

3?-SBfc*?l 0 (El) ^'n*«|g^l 1 fcmsfrJDjtS 

K i 2 wmMW^fclESS v >* . m^m nil 
mmsixj «/■>?- i 3 (dsw) z-frLxtami 5 



(D), 17(C) a>£^ti^«fifc«*ii$*rCfc 
D s j^Etftl 214, jtSBK-X-f >/?-14 (SSW) fctf-L 

w&cr> 2 ^comwmt . ffiftir y f-r- ^'^ft 3 ffi 

1 OiEKiJlS 1 7 (C) kS#*a*A*"*-4JS2WKtt 
115 (D) T"$>*. lg2C0Ml}Il 5(D) il 

[0016] ^mrfi^zxhmmmmx'^u, a% 

tyfh. tetiblZ, m*M*>4 7fl 3 (DSW) Bit* 

^s^x-f 7ti4 (ssw) i4^-r^t*p«e (r- 

X) Cct#fgLTV^|>t^i:-f-4 (11). DSWj£ 
[0017] i-T, MffELi, jcD^S»l^**«fji 

aw* (02) . ^titimtz... mwm.xA ^13 
(dsw) zmKfmtximm^v^-it-t&f^cD 

IE»?gl7 (O fcSSBWi. dcoff-^^Ji 
7 (cj) i^cos^riifi-^j, iirv^a 

h^xmmzfto-mmziz. mmizx^xm-^m^tim 
[0018] mmm 11 (cj) oaie*^ 

( Dj ) rm* 3 ti& m^m%n± % % we t -awaws 

J;3(c^lL§-fr*„ «W*WW=^S«W4fc«>fcUi» 7° 
Uf-v-^WIKIBl 7(C) TSBfcS-li-Sfi^WEfc: 

WmXl 6mM (O.OIhA, 0.02mA 0.16mA) 

a^-**^t(4, Ty^-i^tk-e^jst-ci 6 

l^lffl (0.1mA, 0.2mA 1.6mA) mfh i 5 tC"T* . 

fi^-HX-f >/fl3 (DSW) ^IBWMl 5 (D) KflW 
ffti. BMfcJ6tfcm#«St*A^rt-4 (H3> . J£Lb 

[0019] ei i oil yu-f-v-^tPWirkfciBfcs 

<O0-m. BW«17 (C) t UTS«SSiBSfflV^* 
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&wmmssamt. mmzmtm^zfrfr&'m±:m& 

trikfo^tXW^LX ^4 . 7°U -f-r- : J% jMJ^I&Je Ltz 
m^zli. (HI 0 ) , \y-fK^mm^zMLX^±-h±Jf 

— 2n TU^^-^-5E««^tii: (011) . ff^- 

[0020] ^B^eovvcH^RSSfuSr^tf*, 
SlJirx j. — r -f - It 5r ffiT $ ^ k v ^3 6 ii7° 
'J^^-^T«HttJSV^S*«Si4 U\ 7'Jft-yW 

&. lEtfJiSl 7(C) fcLT«a«£fliVvfc»£-(CM:, 
[002 1 ] *5|BJ<7)11 1 - 3 fc«^LfcW&2r55lCfc 

t^rti, iiii 7(o tLxmmm^mmmcomm 

~? tz . #ffe0^«?lMII*=gB^MJ7J i£l±UEWtf>» 

4 l < @fflT-& 4 . ^w&ftmsmzj®. ^tzm^za 

[0023] 

inmmi jar, iwwft^wfr^ifflHSRW-*^ 

[0024] £JfcH 1 

a 1 2 t^r«WMiM^«flBtw««*t*^. ft* 

[0 0 2 5] lTOm B MVMMc0'O\^z^yX.mm.3 1 
£12 0X1 00mmC0±#$t-ajDrLfco iM?<D7;r 
h l JV^77^-atj:-3TITO^I?90mm, b° 
7f300^ra ( I TOfI2 7 Owm) X 2 7 2*^° 
^-VjDXtT. Xh7^7ti-'ti32 (US) Sr 

[0026] i<offlR*«fe*t, uv-jj-yy«m£* 

i7^ny7-y?:l 5nm. b"X (m-^-f/P 
7 x ^/M?/kA'V'-;t/ )^60n mmizmm LTIEfLftl 



M«3 3*JFML^o 

-T^5-"7AMfr ( A 1 q3) £6 0 nmS*LT1r 

aBteOT3 4£j»*u £«^rwi£y*? Assets 

bLXY-\Z>7~ mmm&O. 5nm) US. <K 

SrSS^tav^Tia^^fflSL.. Al£24 0nm 
COJJ^fc^*LT, ft£ 1 0 Omm, t 7 f 300/im 
(A 1 H2 5 Ojum) x2 0 0*«Xl7^7t^ll 
S3 5 (Rfefi) fcJBjfcUfc. 

[0027] m^z^th^h^^y^,— VM3 2 
k x b 7 a y*m-m 3 5 iz ± -? tfii 3 3 *j «t v 
3 4&m&ft.x$i*). mmmcviz&iz^mmRzmm^ 

(IB*) a^jRS*ifc*ffl«3r*K"? b VtxmWr; 
%iW.X'hh„ £J2 2 7 O^mX 2 sowm? 

35 0. H*Rtt2 7 2X2 0 0flT2>*. 3rfc. Wffim 

$} O ?Z 

[0028] imM^mu^m-mm^m^m iui 

12k LT. HI ~ 3 fc^ L £ffc^B 

izx^^-ym^n-ofz, msmi 5(d) 
arrfcO. ±fc, ryf-^-^ffliBHriii 7 (O t 

tt, RIHRl 5(D) c7)fl-f-«8iE^#S£JtMLTm 
*feSBTCS4ffi«aaitfflv^. siriJ, llll-Cii©Jffll 

#Hi, 7U-Ajg«g»6 ohz (jyf—is—x) . t 
a-x -it 1 / 2 0 0 tit-^^o 1 ^aaftcow 0 St 

mm 166.5ws«3t. 7°U f-v— ^'COKIFePIS- 2 
0//s, Sf^fiOl O^tsSrU-fe-y hBflSk Ufc. 4fc, 

7'jfv # s (i , -f-tL-ftLfi-g-mggo 1 0 
f§£ ascfciwiaEtfe . zsBtoJwxEmsmtzx ->x 

0. 1 mAWft-^ai^T*7 0 c d/m^-C'feo^. 
[00 29] ^»J2 

6 4 B»W-y«SLft; t J^MiUM^J 1 k mm 

iz Lxm^mwzmm l?z . HHfcWJftirau-c fcMwsr 

[00 30] HM^J3 

2 5 6 pgflw ^ - y Lfcit WHi^ttH lkH 
iCLti^giaiL/;. 2 5 6PKHwi5=SH»» 

[00 3 1 ] H»J4 

TU^-^«fl««17 (C) kLT«J±^S^ 
Ltz.-k jaWiSSHW 3 k LTH^S^Igtt L 

fBt«E k»t<*i>j;3 tciss ufc . 256 mmw * 
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l x h m& < mt^m^mmm^ivrz « 
[0 0 3 2] mmms 

m. jvuxmvz tor&co 1 6 mm*m%th z 1 1 * 0 
t Ltz« ttu^mmmmi tmmizLxm^ms^m 

U * - S^co^ftJR; K ± -5 T feWltt Moiitf't^ 

[0033] mmrne 

1 To®BtiiOTi^#5xitJ 120x100 

ffiti-oT I TO^ 9 0 mm. f§8 0 u mCOX h 7 

W±l 6 (3X2 72) *IdB$ 

[0034] mz^-Jmy tM/y'Xf ( SOKJEMfclOSS 
(ft) K. OFPR-800) SrXfV^-hStiOIS-fl* 

fiLT7* M/yXhW^--y/J|fl\ 81ttftfz 

i 6 0Wa7U. z<r>r*9— —y^'lzm^yt 

tl6 5//m. #$2 3 5.umC7j$£itJl|?f] 
fI?Tfr(3<41 0 0/xmb°-yf--C8 1 6 {I. *§ 
^Tlflfctt 3 0 0 jjl m b -y ^T" 2 0 0 «Eg§ lltV^„ 

[0035] mz, mmmmizmfcLxmmftcong. 

RS-ttWa, |7;ny7-^15nm, b'X (N 
-xf-;^;^SV-;l^) £ 6 0 nmJit^5f LTjE?LMi 

[00 36]MA7--y7'ItU. vx^gp^^ 

^ 0 yt K-7X^«?H{1 1 2 0 X 8 4 mm. 
^9f*<0*S«2 5jum*C*0, S?64mm, HI 0 
0 u m<?)X V 7 A TttBSPSfc^t >y f - 3 0 0 At mt 2 7 

gPtl£^-r-g»fS2 Ojum, »S2 5jum(?3|«afc6*l. 
8mm ralHtiffM § *Vt V „ y-TK-7X? {4^^ 
If U4I4 mm«Xf>yXil7 U—MZfflfe£tlX 

[0037] ^Jiffi^-v K-vx? * XKIttrkEX 

h 7 a rimpg&^c^&au hbs** 

ttSWitflfll L , *^ffl3SlSi:ffi^Jl^flirrs «fc 3 
tfeasfts . z cr>w&re o . 3 1,3,5,7, 

8-^Wf;H,4-y'700-4-^7-3a,4 



a-y'7f-s-{ym- (PM54 6 ) * K-b 
y^LfzA 1 q3£2 1 nmltU GIBftBS:^- 

[ 0 0 3 8 ] iJffc, ^ K-VX ? £ 1 b >y f^f h L 

tz&Mcom—'mm^ w - y lx , 1 s*% 

CD4- (yy7y^fl/V) - 2 6 - ( 
uW}V^V)V) b°5>" (DC JT) ^H-by^t 
fcA 1 q3£ 1 5 nmlfU, R^SSr^°^-->' 

[00 39] §f,Cy^F-?X7l-t"7fWiL 
;fc-&E<7)3S— n° 9 — y \Z{$m^;h*t LX , 4,4'- 
bX (2,2'- ^'7 x — /l^b— )y'7i —)V ( D P V 
Bi) ^2 0nmIfLT, B?BftI£^-->"^L 
fc. R. G. B^ftWOMill Xh5^7ttf- 

[0040] iJCt, DPVB i & 3 5 nm. A 1 q3S 

lonmstiitiiu^ jfjRW^u^^ 

A^M(C§ 6 LT H— ( 1RJV 0 . 5 n m ) 

Lfz. 

[0041] m-mmn. mmtm^izihM^m 

m-mzX-oX&tiLLtz* =5ri3, ^*b#«*SJK^'3 x i 

o - * p a arc* d . ^**«4 2 mmmmizn txm 
wmm^\ v-^x? zmmm-xizmmLxm^mm 

3HK»*-fc:ti«5*i«Lfc. £^K, *aSW# 

<r>WmXT)}/$ — >7A £ 2 4 0 n m^Jf § fcH* LT , 
#$100 mm. fcf -y f300/itn (Alifl 250// 
m ) x 2 0 0^cr>X V 7 4 y°W&~mM$:^?—~y7' 
Lfz. 

[0 04 2] ZCDZ.olZLXWi&OjJ.m^ byf-1 0 0 
Atrru *¥48 1 62fs<7) I T07l7^f7t^-tfeh 

2 50j«m. b°>y^3 0 0/im«0Xh7^7ftSZti 
^'2 0 0*IBB$iut#*fivh U 7Xl^7-fliIf 
«3lSBIltff»Lfc. R, G. B^3o^3tfflJ«3&n 
H«^ffMt-|>^T\ *^T«l&^lfe3K^Bl4. 3 0 0^ 
m b y f-f 2 7 2 x 2 0 0 Hfil£*-f £ . 1 ^OHytffl 

[0043] ^mm^^mw.immm^^n'o ta 
l. m&-7 o'caTcoTf^ymm^rfiz^Lfz. z 
com&mmmrFizx . mmtm±m^7x,mt^mim 
x*r^ i^mm^m^ ^x ba o tit -c^it . 
[0044] iwwwwHftsiaaeioKtttftfcoT 

(4, 7/1-^7-2 5 6P^|fiIW^— y^L^ikl^h 
{4H*fi^iJ 1 t BI«fcff ofc . 771-^ 9 -H« 2 56 PKH 
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[0045] JfcRffl 1 
[0 04 6] VcffiM2 

m AT" 5 c d/m2 tBg< , »P«>TB«£C&V>ii5S» 
[0047] 

t & mwtefflmmwT' >j f - * - y * fr -5 - k # 

[013 2fc^t=tJ{tS«JS[»J1Wa«^SSOli^MSr 
**t*«IIIB. 

[02 ] j^t&v&vfflMm&F&mnmfem* 
[H3 ] *n0Btt3{t4«^iJi«ia^^a«i6^M* 



ja?*-«8wia». 

[04 3 ftsfctf)**^? h U 

[05] ^mm^mtm^mmm^-trnmrn. 

[06] ^WX(Kai*5CwW»aBBt33^-H. 

[H7 ] rt)vxwRStiKtt0&affld& , &Fctm. 

[08] «3j£3l^i:E«fc:affiL3tJKtt»*t*^«« 

[09] nw&mnxMfim&Trrtw. 

[010] TUf-^->;*HiW5eiftSLfc*SMH«« 
[0113 TV^^-^cDWMMLi-mztZfeLtzigi-S 
[012] #H«*Sl3^«cofflig^^0 o 
1.31 tfyXmU 

32 as 

3 3 
3 4 
3 5 
1 5. 

mm&x-t -yi~ 
%.&mxj 7 f 

2 2 ^ftAy^yX 



2. 
3. 
4. 
5. 
6. 
1 0 
1 1 
1 2 
1 3 
1 4 

1 6 

2 1 . 



1 7 



[01 ] 



[05] 



[08] 



11 



7 X- y:. 

.nll.l f0.1,2 iftLlj 
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